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Purpose: To identify the prevalence, clinical characteristics and routine EEG features
of the syndrome of eyelid myoclonia with absences (EMA) using a retrospective case
control study design.
Methods: EEGs from 1996 to 2005 were searched using the following keywords: eyelid
flutter, eyelid blinking, tics, idiopathic generalized epilepsy, clinical absence, aty-
pical absence and photoparoxysmal response. During the same period, patients with a
diagnosis of idiopathic generalized epilepsy were identified. Patients with mainly
eyelid fluttering/eyelid blinking as their seizure semiology were divided into EMA and
non-EMA groups using previously published criteria and compared using parametric
(Student’s t-test) and non-parametric tests (Chi square) where appropriate. A p-value
of <0.05 was considered significant.
Results: The keywords identified 997 patients, 288 patients were diagnosed with
idiopathic generalized epilepsy; 126 had eyelid fluttering/blinking as their major
seizure semiology. After excluding 51 patients due to incomplete data, of 75 remain-
ing patients, 26 (9.03%) had EMA. Patients with EMAwere (1) older at time of first EEG
(OR = 2.86; 95% CI = 7.00—10.23; p = 0.005) (2) more likely to have an event on routine
EEG (OR = 3.62; 95% CI = 1.28—10.19; p = 0.01) (3) had >3 events per day (OR = 9.73;
95% CI = 2.06—45.96; p = 0.0012) (4) had higher prevalence of developmental delay
(OR = 4.46; 95% CI = 1.36—14.67; p = 0.01) and (5) had normal EEG background
compared to the non-EMA group.
Conclusion: EMA is not uncommon; diagnosis can be made with good clinical history
and routine EEG. As developmental delay is a common association with EMA in this
study, early identification and treatment are important.
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EMA 255Introduction
Jeavons1 in 1977 initially described the syndrome of
eyelid myoclonia with absences (EMA) as a type of
photosensitive epilepsy. Covannis in 1982 reported a
prevalence of 7.3% in idiopathic generalized epilep-
sies.2 Patients with this syndrome, also known as
Jeavons’ syndrome, in contrast to typical childhood
absence (where brief eyelid flickering may be
observed), have frequent events characterized by
a marked jerking of the eyelids immediately after
eye closure. The eyelid movements are like rapid
eye blinking with up rolling of the eyes with brief
and sometimes subtle loss of awareness. This phe-
nomenon is accompanied by brief, 3—6 Hz spike/
usually polyspike wave activity on EEG. Seizures are
also triggered by hyperventilation and or photic
stimulation and almost always by eye closure in
presence of light (but disappear in the dark).1,2 In
a follow up monograph, Jeavons in 1996 concluded
that EMA should be easily diagnosed on routine EEG
and a good clinical history.3Background
EMA may be missed, clinically misdiagnosed as tics
or underreported.2,4,5 Until 2005 only three chil-
dren had been given a diagnosis of possible EMA in
our lab. Thus, in our population EMA was seemingly
a rare disorder. According to some authorities, a
video EEG is necessary and the single most impor-
tant test in the diagnosis of EMA.4,5 At our center,
although a video EEG is possible and available, its
use is prioritized and thus it is not always quickly
available in the investigation of possible minor
seizures. After identifying the first definite case,
we wanted to study whether this indeed is a
syndrome that is being overlooked and or under
diagnosed.
Objectives
To review all the EEGs done for the indication of
eyelid blinking/fluttering to determine (a) whether
the prevalence of EMA at our center is less than
previously published3 (b) whether EMA is under
diagnosed (c) whether routine EEG with good tech-
nical annotation and a detailed clinical history suf-
fice in making the diagnosis of EMA (d) to clinically
describe this cohort.
Methods
The EEG database was searched for all EEGs per-
formed between October 1996 and June 2005,using the key words–—eyelid flutter and absence.
Since only three patients had been previously diag-
nosed in our laboratory with EMA; for better
patient identification, to increase the yield and
minimize omissions; the EEG database was also
searched using the keywords tics, idiopathic gen-
eralized epilepsy, clinical absence, atypical
absence and photo paroxysmal response. Of the
above, patients were chosen for further study if
eyelid fluttering or blinking (with or without other
seizure types) was a major/consistent part of the
semiology by history. Patients diagnosed with idio-
pathic generalized epilepsy during the same time
period were identified since EMA is a type of idio-
pathic generalised epilepsy.
All patients were classified according to the ILAE
classification criteria into epilepsies and epilepsy
syndromes.6,7 The clinical details with respect to
the age, sex, age at first presentation, age at first
EEG, description of the semiology (generalised sei-
zures versus absence), triggers if known, family
history, medication history, degree of seizure con-
trol and details with respect to EEG (background
abnormalities, focal or generalized slowing, focal or
generalized epileptiform activity, response to eye
closure, response to photic stimulation and hyper-
ventilation) were obtained from the EEG requisi-
tions/reports and from the clinic charts since most
of these patients had seen and were followed by a
neurologist. Using the information from standar-
dized history intake sheet for EEG purposes and
the clinic charts together, if there was no mention
of developmental delay, absence of such was
assumed.
Inclusion criteria for diagnosis of EMA adapted
from Striano et al.4 and Appleton et al.81. History of eyelid myoclonia or eye fluttering or
eye uprolling without associated myoclonus of
other body parts.2. EEG showing generalised epileptiform discharges
(>3 Hz spike and wave/polyspike and wave
or>3 Hz polyspike discharges)3. History of discharges triggered by eyelid closure
and or during hyperventilation (HV) or photic
stimulation (PS).
Inclusion criteria for the non EMA group (control) Patients with eyelid fluttering as a major part of
seizure semiology but who did not fulfill the
diagnostic criteria for EMA.
Exclusion criteria for analysis in the study (i.e.
diagnosis into EMA/non-EMA groups)
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SMA is an uncommon disorder (since it would
appear that the prevalence in our population is
less than previously published). This disorder can only be diagnosed on a video
EEG.Statistical methods
EMA and non-EMA groups were compared using para-
metric tests (Student’s t-test) for continuous vari-
ables and non-parametric tests (Chi square) for
discrete variables. A p-value of 0.05 was considered
to be significant.
The hospital biomedical statistician performed
all statistical analysis using SAS version 8.3.Results
From October 1996 to June 2005, 997 patients were
identified using the above-method. In 126 patients,
eyelid flutter was one of the key indications for EEG.
In only three of these patients EMA had been con-
sidered as a possible diagnosis. Fifty-one were
excluded upon further study of the records as flutter
had occurred only during another seizure or due to
incomplete/inadequate historical data. Seventy-five
patients formed the final study cohort. Of these, 26
patients satisfied the inclusion criteria of EMAbuthad
been diagnosedwith juvenilemyoclonic epilepsy (5),
photosensitive epilepsy (5), atypical absence-not
further specified (7), generalized epilepsy-not
further specified (2), EMA (3), absence epilepsy
(4). During the same time period 288 patients were
diagnosed with idiopathic generalized epilepsy.able 1 Clinical descriptors of the study groups
ariable EMA
(N = 26)
ex = female 14/26
amily history of epilepsy (yes) 13/20
een by pediatric neurologist 22/26
ideo EEG yes 6/26
3 events/day 22/24
vent on EEG 19/26
istory of absence 25/26
evelopmental delay/school difficulties 17/22
eizure control = yes 6/21Forty-nine non-EMA patients served as the con-
trols for this case control study and consisted of
patients with childhood absence epilepsy (n = 14),
tics (n = 13), focal seizures/localization related epi-
lepsy (n = 11), juvenile absence/juvenile myoclonic
epilepsy (n = 3), myoclonic astatic epilepsy (n = 4),
Panayiotopoulos syndrome (n = 2), atypical
absence/symptomatic generalized epilepsy (n = 2).
Statistically, both groups were similar with
respect to sex distribution, positive family history
of epilepsy and were equally likely to have seen a
Pediatric neurologist or have a video EEG (Table 1).
Average number of EEGs that the patients had in
the EMA group and the non EMA group did not differ
(mean of 3.88 versus 3.18 respectively; p = 0.3).
Patients in both groups had similar age at seizure
onset (age at first event for EMA n = 24 was 5.80
years S.D. 4.78; 95% CI = 4.36—7.24 and non EMA;
n = 39 was 4.95 years S.D. 4.72; 95% CI = 3.76—6.14).











15ge at first EEG: Despite similar age at seizure
onset, average age at first EEG in the EMA group
was older at 8.61 years (OR = 2.86; S.D. 4.00; 95%
CI = 7.00—10.23; p = 0.005) than the non EMA
group (5.81 years S.D. 4.07; 95% CI = 4.63—6.98). Frequency of events (eyelid fluttering with or
without absence): The EMA group was more likely
to have greater than 3 events per day compared to
the non EMA group (OR = 9.73; 95% CI = 2.06—
45.96; p = 0.0012). Event on EEG: More patients in the EMA group (19/
26) had an event picked up on a routine EEG than
the non-EMA (21/49) group (OR of 3.62; 95%
CI = 1.28—10.19; p = 0.01). Out of these, 14
patients (>50%) had an event on 1st EEG, 2 each
had events on 2nd and 5th EEG, and 1 on the 4th
EEG. Three patients were noted to have a delayedn EMA
= 49)
OR 95% CI p-value
/49 0.875 0.3—2.28 0.8
/24 2.08 0.67—6.52 0.2
/49 1.99 0.57—6.86 0.2
49 3.37 0.86—13.28 0.07
/49 9.73 2.06—45.96 0.0012
/49 3.62 1.28—10.18 0.01
/49 30.68 3.84—244.74 <0.0001
/37 4.46 1.35—14.67 0.01
/25 0.2 0.07—0.92 0.03
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OR 95% CI p-value
Abnormal background 3/26 17/49 0.2 0.06—0.9 0.03
Focal spikes/epileptiform discharges 9/26 22/47 0.6 0.22—1.61 0.3
Gen spike wave discharges 24/26 17/47 21.13 4.44—100.81 <0.0001
Greater than 3 Hz epileptiform discharges 21/24 2/37 122.5 18.8—794.17 <0.0001
Photoparoxysmal response 18/26 6/48 15.75 4.77—51.97 <0.0001
Activation by eye closure 9/26 2/49 12.44 2.43—63.46 0.0004
Discharges activated by HV/PS 24/26 19/48 18.31 3.87—86.65 <0.0001
HV, hyperventilation; PS, photic stimulation; Gen, generalized.response during hyperventilationwith accompany-
ing polyspike and spike wave discharges although
eyelid flutter was not noted. Electrographically,
patients were most commonly noted to have 4.5—
6 Hz, 150—200 mV spike and wave or polyspike and
wave discharges. In seven patients out of 19, these
occurred during hyperventilation. In one patient
eyelid fluttering was noted only during photic sti-
mulation. This was also a patient that had had only
one EEG at the time of this study. In the remaining,
events were spontaneous. In two patients a note
wasmade of simultaneous eye uprolling along with
the eyelid flutter. School difficulties: Developmental delay/school
difficulties (most commonly poor attention) was
more common in the EMA (17/22) than in the non-
EMA (16/37) group (OR = 4.46; 95% CI = 1.36—
14.67; p = 0.01). Seizure control: Fewer patients in the EMA group
(6/21) achieved seizure control (no seizures for 1
year) than the non-EMA (15/25) group (OR = 0.2;
95% CI = 0.07—0.92; p = 0.03).
EEG features differentiating EMA versus non-EMA
(Table 2): EEG background: The EEG background was less
likely to be abnormal (focal or generalized slow-
ing) in the EMA group (3/26 versus 17/49;
OR = 0.25; 95% CI = 0.06—0.93; p = 0.03). In other
words EEG background was normal in 23/26 EMA
patients compared to 32/49 non-EMA patients. Reactivity of EEG to eye closure/hyperventila-
tion/photic stimulation: More patients in the
EMA group had an abnormal discharge during
eye closure 9/26 versus 2/49 ( p = 0.0004) or dur-
ing an activation procedure like hyperventilation
or photic stimulation compared to the non-EMA
(24/26 versus 19/48) group (OR = 18.31; 95%
CI = 3.87—86.65; p < 0.0001). Photoparoxysmal response: Photoparoxysmal
response (PPR) was more common (18/26) inEMAversus (6/48) non EMA group (OR = 15.75; 95%
CI = 4.77—51.97; p < 0.0001).
On multivariate analysis generalised spike wave/
generalized polyspike wave, PPR maintained strong
association with a diagnosis of EMA.Discussion
Eyelid myoclonia with absences is a distinct, rela-
tively homogeneous epilepsy syndrome among the
idiopathic generalized epilepsies with greater simi-
larities to myoclonic epilepsy syndromes than to
absence epilepsy syndromes. The hallmark of this
syndrome is eyelid fluttering and not absence. The
term eyelid myoclonia ‘‘with’’ absences is a mis-
nomer according to Jeavons since this term implies
that absence is induced by eyelid closure. According
to this author the correct term for the syndrome
should be eyelid myoclonia ‘‘and’’ absences3 as most
children with EMA may have brief absences inde-
pendent of eye closure, often induced by hyperven-
tilation. Prevalence has been variably reported from
7.3% to 13% among idiopathic generalized epilepsies
perhaps as a result of underreporting, under recog-
nition and or under diagnosis.2,3,4,7—10 Chief triggers
to episodes of eyelid myoclonus are eye closure and
or hyperventilation and or photic stimula-
tion.1,2,3,8,9 In only 2001 has EMA been listed as
an epileptic seizure type by the ILAE.7
Average age at onset is for EMA is 6 years unlike
photosensitive epilepsies where it is 13 to 14 years.3
In our case control study, despite similar age at
seizure onset (between 4 and 5 years of age),
patients in the EMA group had their first EEG 2 years
later than non-EMA patients. This may either reflect
underreporting or under recognition of the syn-
drome with delayed tendency to obtain EEGs in
patients with subtle seizures. Other authors have
reported that patients with EMA may come to atten-
tion with onset of generalized tonic clonic seizures
258 C.N. Joshi, J. Patrickwhich are rare and reported in up to 50% patients
with EMA2,4,8 as also seen in our study.
Althoughmajority of absence patients are seizure
free by adolescence, seizures in EMA tend to persist
into adulthood.2,4,7 We found similar results with
only 28% of the EMA patients reported to be seizure
free (no seizures for 1 year) at the time of this study.
There is a variable female preponderance in
EMA2,4,8 due to the higher prevalence of photosen-
sitive epilepsies in females. EMA is also thought to
be genetically inherited.11 Both the above findings
were corroborated in our study with a higher pro-
portion of females (53.8%) and a higher proportion
of patients with a positive family history for epilepsy
(65%) in the EMA group. The difference in the EMA
and non-EMA groups with respect to positive family
history for epilepsy, interestingly, wasn’t statisti-
cally significant. This may be partly related to the
fact that family history was unknown in 25 of the 49
non-EMA patients. In addition, close to 50% of the
non-EMA patients with documented positive family
history had diagnoses like childhood absence, myo-
clonic astatic epilepsy–—epilepsy syndromes with a
strong genetic component.
In the study by Striano et al.,4 developmental
delay/low IQ was observed in 14% (5/35) as against
our findings of 77% (17/22). Our study is the first to
point out that patients with EMA were four times as
likely to have difficulties in school compared to the
non EMA group. This result is different and larger
than previously published data. We hypothesize that
frequent seizures may lead to school difficulties but
we cannot conclusively prove this finding and it
needs further investigation.
The likelihood of capturing an event on a routine
EEGwas 3.6 times higher in the EMA group compared
to the non EMA group in our study; despite similar
average number of EEGs in both groups (average
number of EEGs = 3 with a range of 1—11). This is an
important finding and likely due to the high fre-
quency of seizures per day in EMA. For example in 19
of our 26 EMA patients, ictal EEG was obtained. In 14
(>50%) of these patients, the first EEG itself cap-
tured an event.
We found that the EEG background was almost
always normal in patients with EMA. This is not an
unexpected finding given that EMA is thought to be an
idiopathic epilepsy syndrome. Since our defining cri-
teria for EMA included certain EEG characteristics, as
expected; EEG characteristics of >3 Hz polyspike/
spike wave discharges, activation of discharges by
eye closure or routine activation procedures were
very strongly associated with the EMA group.
In previous papers on the topic, virtually all EMA
patients were described as being photosensitive.3
Further reports point out that the likelihood ofphotosensitivity in EMA and eye lid myoclonus in
response to various triggers may be modified by age
and effect of anticonvulsants.4,8 In our study in 9 out
of 26 patients with EMA, eye closure induced dis-
charge was reported on EEG. This could be due to a
variety of reasons. Since we relied on EEG reports
alone; it is possible that subtle polyspike activity/
occipitally localized spike activity may have been
missed or not reported as such in some cases or
thought to be an alpha squeak on eye closure.
Furthermore, out of the reports mentioning activa-
tion of discharges with eye closure, eight were
reported after 2003 and one in 2000. This indicates
a better recognition of the syndrome over the years
at our center with possibly greater attention to
reporting characteristic features.
In a video EEG study by Camfield et al. frequent
‘non-epileptic’ paroxysmal eyelid movements were
noted in 19 children with well-controlled photosen-
sitive epilepsy.12 Clinical descriptors of many
patients in this series match our EMA group. Authors
wonder about EMA as a diagnosis in this group but
question whether non-ictal EEG findings during epi-
sodes of lid myoclonus may be an effect of increas-
ing age and a ‘habit left over from EMA’.
Although self-induction of events has been
reported in patients with EMA,13 we did not come
across such a history in any of our patients.
That EMA is overlooked/unrecognized/under
diagnosed–—is clearly corroborated by our study as
only 3 out of 26 EMA patients were previously diag-
nosed with possible EMA despite the fact that 22 out
of the 26 EMA patients had seen a pediatric neurol-
ogist. In our group, 23 patients that satisfied inclu-
sion criteria for EMA had been classified as having
either atypical absence–—not further specified, JME,
photosensitive epilepsy, childhood absence or gen-
eralized epilepsy not otherwise specified. All
patients previously diagnosed with ‘‘atypical
absence’’ had a normal EEG background. Further-
more, some of the patients with atypical absence
were reported as ‘‘atypical’’ due to ‘‘fast spike and
wave’’ on EEG.
According to some authors, in childhood absence
epilepsy, polyspike wave discharges and photosen-
sitivity are rare with only 10—20% of children with
childhood absence reported to be photosensitive.14
Of the four children previously diagnosed with child-
hood absence in our EMA group; three had a photo
paroxysmal response, out of these two also had
discharges evoked by eyelid closure.
In the EMA group, of the five patients thought to
have photosensitive epilepsy, four had seizure onset
before 5 years of age and one at 10 years. Out of the
five patients thought to have JME, two had onset of
events in ‘‘early childhood’’, one each had onset at
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Table 3 Comparison of our EMA cohort with that identified by Striano et al. with video or ictal EEG
Variable Striano data Our data p-value
Prevalence 35/469 = 7.46% 26/288 = 9.03% 0.3
Sex ratio 13/22 12/14 0.6
(Male/female) 1:1.7 1:1.16
Family history of epilepsy 17/35 (48.5%) 13/20 (65%) 0.2
Mean age at onset 6.5 years (3—14) 5.8 years (95% CI = 4.3—7.2),
range (3—10)
NA
Occurrence of GTCS 20/35 11/20 1.0
Drug resistance 5/35 4/21 0.715
Mental retardation 5/35 17/22 0.001
GTCS, generalized tonic clonic seizures; NA, not applicable. Since we did not know the standard deviation for age in the Striano data,
we could not calculate a p-value.age 8 years and 10 years and in one, age at onset was
not documented. In children who are older at the
time of seizure onset, it may be more difficult to
differentiate EMA from JME. In a recent article
Yalcin et al.15 feel that these are dynamic syn-
dromes, that there may be an overlap of EMA and
JME, and that one syndrome may evolve into the
other.Study limitations
Our study has the usual limitations of a retrospective
analysis. We accept that not having video EEG proof;
due to different EEG reporting styles over the last 10
years, and changed photic stimulation protocol at
our laboratory, it is possible patients with milder
symptoms may have been missed. We have also
however excluded patients with myoclonus in any
other body parts to avoid over diagnosis. By using a
case control model with sufficient number of
patients to yield a statistical power of 80%, we have
reason to believe that the results are valid. We have
also compared our study demographics with the
study of Striano et al. (Table 3), where all patients
were identified by a gold standard-ictal and or video
EEG, and by obtaining similar results we conclude
that clinical and routine EEG data alone can suffice
in the diagnosis of EMA.Conclusions
EMA is not uncommon. A routine EEG is sufficient to
make the diagnosis of EMA. There are many clues in
the clinical history like younger age at onset, multi-
ple events per day, brief absences; which when
coupled with a clinical suspicion and EEG findings
of a normal background, >3 Hz spike and wave or
polyspike and wave discharges, discharges activated
by eye closure, hyperventilation or photic stimula-
tion; should prompt the diagnosis of EMA.Paroxysmal eyelid movements can be a confus-
ing feature of epilepsy. According to Panayioto-
poulos5 as a simple rule of thumb, the history
of eyelid myoclonia is highly suggestive of
Jeavons’ syndrome and when coupled with sup-
porting EEG characteristics there should be no
room for diagnostic error. Since effective treat-
ment may be associated with better school per-
formance, early identification and treatment is
important and treatment should be aimed for
seizure control.Acknowledgement
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